One of the main objectives in education is to increase the motivation of the students to achieve meaningful learning. The use of technologies in classrooms which students are familiarized with such as the smartphone or the tablet, is a way to achieve this goal. On the other hand, it has been proven that the inclusion of scenarios supported by games and competition enhance the active participation of students. Therefore, in this work we present the results of a study based on of the application Kahoot with students of secondary education, in the subjects of mathematics, biology & geology and physics & chemistry, during the academic year 2017/2018. This tool allows students to answer to on-line questionnaires created by the teacher, through mobile devices, and check their results in a few seconds as well as those of their classmates. The results obtained on the assessment of the tool by students, in terms of the benefits in the learning process, have been very positive and help us to examine the potential of the use of on-line questionnaires in the classrooms.
Introduction
The increasing use of technological resources in all areas of our daily lives has led to their implementation in the classrooms, in order to respond effectively to the demands of students [1] [2] [3] [4] [5] [6] . As indicated by Gómez-Galán [7] , this new reality in which we are immersed enables the inclusion of technologies, such as the tablet or the smartphone, to favor the development of digital competence. In this same line, the Horizon Report [8] indicates that the main technological trends in education for the next few years are Mobile Learning, Social Networks; Online Learning, Big Data, BYOD, Hybrid and Collaborative; Flipped Classroom, Cloud Computing, PLE, Gamification, Editing Robotics, Maker Spaces and Virtual Reality.
It is also important to highlight that the use of these types of tools greatly improves participation and motivation while increasing the meaningful learning in students, since they foster desire of students to learn due to the use of languages and technologies with which they are familiarized [9] [10] [11] [12] [13] [14] [15] [16] . In this sense, Hernández & Pérez [17] affirm that young people learn best when something is relevant to them, when there is a social connection with the concept to learn and when they really have a personal interest.
The results of the last Project for International Student Assessment (PISA) [18] show that the scores obtained by Spanish students in the fields of science and mathematics are below the average level of the Organization for Cooperation and Economic Development (ODCDE) and the European Union. The inclusion of these types of tools in the classroom can provide an improvement in the levels
The Constructivist Approach and the Use of ICT in the Didactics of Science and Mathematics
In order to choose a good methodological proposal, taking into account the constructivist approach, we consider it essential to keep in mind a sentence from Ignacio Estrada included in Hidalgo-Corredor [25] (p. 2): "If a child cannot learn throughout the way we teach him, perhaps we should teach him in the way he learns".
Fernández [26] regroups all the teaching methods in three major categories which are:
• Teaching methods based on the different ways of master exposure (master class, speech, conference, etc.).
• Teaching methods oriented towards teamwork and debate (cooperative teaching, seminars, project-based learning, case studies, etc.).
•
Teaching methods based on autonomous work or individual learning (learning contract, distance learning, programmed teaching, etc.).
De Miguel et al. [27] perform another type of classification of didactic methodologies, focusing on the competences, using the organizational modality of the teaching-learning process as the only criterion and indicating the purpose of:
Theoretical Classes: to speak to students.
• Seminars-Workshops: to build students´knowledge throughout their interaction.
Practical classes: to show students how they should act.
External Practices: to complete the training of students in a professional context. • Tutorials: to pay personal attention to students.
Group work: to make students learn from each other.
Autonomous work: to develop students´self-learning capacity.
The conjunction between theses methodologies and the ICT (Information and Communication Technologies) is the key to achieve a meaningful learning. As Area [28] comments, ICT are those resources and systems used to develop, store and disseminate digital information and are based on the use of computer technology. He also indicates that new technologies can be used in three different ways within the education system: "as an object of learning, as a means to learn and as a support to learning" [29] (p. 190).
Authors such as Ordóñez [30] , Taber [31] & Mattar [32] show that ICT relies on constructivist pedagogy to guarantee success in the teaching-learning process, indicating, in addition, what the process is and what its benefits are:
• Active and manipulable: since it involves students and encourages them to explore and interact, being aware of how this positively affects the outcome of their learning.
Constructive and reflective: as it allows the student to acquire new knowledge and accommodate it to the previous one, performing a thinking process on their own learning.
Intentional: as it is the student who determines the own goals and challenges, while the teacher supervises the process.
• Authentic, challenging and contextualized: since it prepares students to perform their tasks in real situations, preparing them for future challenges.
Cooperative, collaborative and conversational: as it fosters social interaction among equals, being able to share ideas, clarify doubts and discuss problems.
Sánchez [33] , however, indicates that the incorporation of ICT in the education system may entail some risks such as:
• It is possible that the students tend to be distracted due to the recreational time they are accustomed to make of.
The volume of information can cause, for both students and teachers, the feeling of overflow when working with such a large amount of information.
The lack of teachers´and students´training would reduce the potential of ICT in terms of its implementation in the classroom.
Its implementation can lead to some situations in which students and teachers get used to making the least effort in the teaching-learning process, since the use of such a resource performs this task for them without needing any additional effort.
The incorporation of ICT in education implies, therefore, a renewal of teaching, both by teachers and the educational organization, so students can achieve a meaningful learning Fullan & Langworthy [34] .
Smartphones and Online Questionnaires in the Classroom
The technological evolution of mobile phones in recent years has led, as we can see in the Ditrendia report [35] , a considerable increase in the acquisition of smartphones. In 2018, the number of mobile users in the world has increased to 5135 billion, which means that 68% of the world's population already has a mobile phone, evidencing that the trend of mobile use continues.
For Garrote [36] , young people have not yet understood the true potential of technology. This makes it necessary to have an overall vision in the medium and long term, being the educator, the mediator and making the student the builder and designer of the content.
Brazuelo & Gallego [37] , Puigvert [38] , Sevillano & Vázquez-Cano [39] , UNESCO [40] and Anshari, Almunawar, Shahrill, Kuncoro Wicaksono & Huda [41] agree that a methodology, in which the smartphone is integrated in the classroom, requires an associated training system for its assessment, selection and contrast. For this reason, teachers have to use a methodology that adapts to the new instruments of management, access and treatment of information at any time and place [42] .
Boyd [43] points out the importance of continuous and formative assessment in the teachinglearning process where the tests are part of the teaching routine, losing their extraordinary character.
Taking into account the importance that the continuous, summative and formative evaluation has in the education system, different imaginative alternatives have been sought, such as strategies based on the integration of objective tests or test-type exams, in which the results are quickly obtained after asking the students about some specific concepts [44] .
Authors such as Pintor, Gargantilla, Herreros and López [11] , indicate that the use of this type of questionnaires in which students answer certain questions posed by the teacher through an electronic device, enables teachers obtaining evidence of the student's learning process, while also encouraging their active collaboration and an increase of motivation.
Kahoot
In 2013, Alf Inge Wang developed a free access on-line program called "Kahoot" that allows us to carry out the same activities as can be done with Clickers (A system that consisted of a series of electronic controls used to answer and to know the results in real time of the questions asked by a speaker), but without the technical problems that were attributed to them. This application, instead of using remote controls and infrared receivers, only needs an internet connection, which can be obtained through any fixed or mobile device. In addition to the aforementioned advantage, Kahoot does not need previous software, knowledge or management, whereas the questions can be created in a very short time and in a simple way. Moreover, it allows the answers of all the students to be used since there is not a limited number of commands at a distance and, in addition, all interventions are recorded in an Excel file [11] .
On the other hand, this tool allows us to elaborate multiple choice questions with the format and number required and to include images, videos and diagrams that make the design more attractive for students and, thus, increase motivation in the learning process [21] .
Authors such as Zarzycka [12] , Carrera & Álvarez [13] , Del Cerro [14] , Fuertes et al. [15] , Moya et al. [16] and Guimares [45] , comment that Kahoot is an excellent didactic tool to carry out different activities in the classroom, contributing to the increase of students' participation and improving the existing relationship among different members of the group. In addition, authors such as Rodríguez-Fernández [46] , indicate that Kahoot is presented as a game tool that allows the gamification and integration of the smartphone in the classroom.
It has been seen how the interaction between students and teachers can be improved through the use of mobile devices in the classroom, promoting an increase in students' motivation and in their participation and learning due to the competitiveness resulting from working through games [47] .
Methodology

Sample
This study has been carried out with a sample of 68 students of second, third and fourth year of Compulsory Secondary Education (from 12 to 16 years old) for the evaluation of the use of the Kahoot tool in mathematics, biology and geology and physics and chemistry during the academic year 2017/2018 (33 students of science students and 35 students of mathematics). None of the students had used this tool before, so it is the first time they faced this type of methodology in the classroom.
Investigation Design
This study arises from a previous one in which the phases of a methodological approach based on the use of on line questionnaires in the classroom were developed [19] .
This study has tried to go a step further with the aim of assessing the user experience after the use of the tool Kahoot. Pre-experimental research has been carried out to due to the fact that it involves a first approximation to the question of study which is the suitability of Kahoot, based on the analysis of results after the implementation of the methodological approach and it is also descriptive since the intention is to know the opinions of the system of study.
The questionnaires that have been used for the development of the subjects are composed of two types of questions: short answer, in which the students have had to answer a concise and specific question and another, multiple choice answer, in which students have had to choose the appropriate answer among the options proposed by the teacher.
Information Collection Tools
In order to obtain the information required for the students' satisfaction about the use of this tool in the teaching-learning process, we have worked with a questionnaire performed in Google Forms.
This questionnaire used is Driscoll Questionnaire designed in 2012, which has been used by authors such as Sacristán et al. [48] , for development of their research in the field of Didactics of Mathematics. It has been chosen in this study due to the fact that it is based on the selection of the most representative and appropriate items to address the objective of this work.
The questionnaire consists of 12 items rated on a Likert scale (5 totally in agreement and 1 totally in disagreement). The items in the questionnaire are:
• 
Procedure
The methodology carried out in the classroom has been based on the following phases:
1. Checking out of the previous knowledge of the students:
The previous knowledge of the students of the contents of each subject has been verified with an initial questionnaire carried out with the Kahoot tool.
To this end, short and multiple response questionnaires were prepared, in which the students had to answer specific questions related to the contents of previous courses, which will be necessary in order to build the new knowledge of this course.
This initial phase is considered necessary in the process since it allows the teacher to know the concepts that the students remember and, therefore, which areas they will have to emphasize the most.
Presentation of the content:
The new content to be discussed has been presented to the students by combining master classes with active and collaborative methodologies, in which, through the use of videos and other ICT tools, they could build their new knowledge autonomously as well as in groups.
Throughout the presentation of the contents, a contextualization of this information has been made so that the students could relate it to their day-to-day and closer environment, thus seeking to facilitate the comprehension of the new content.
The contents that have been worked on and treated with Kahoot tool have been: geometry in the subject of mathematics, the cell in biology and geology and the atom in physics and chemistry.
Verification of the new knowledge of students:
Once the contents have been presented by the teacher and worked on by the students, a content questionnaire has been answered through Kahoot so that each student, individually and with the help of the smartphones or tablets, answered the questions proposed by the teacher and whose statements were appearing in the PDI.
Thinking process:
Once the questionnaire has been completed, the application will return the individual results of each student in the class, as well as the statistics of the questions, which enables us to immediately detect possible gaps in the knowledge of the content. To clarify the contents that have not been properly learnt by the students, a thinking process based on the analysis of the results achieved is necessary, which aims to be revealing for the students because they will be able to clarify doubts.
When doing this type of reflections in the classroom, the students go through two different stages, the first, a personal reflection in which they can analyze and reflect on their chosen results and responses and, the second, a group reflection in which they can discuss and reflect on their answer choices with the rest of the classmates and with the teacher. In this way, it is expected that students both individually and in groups, can participate in the construction of their new knowledge.
Answering the user experience evaluation questionnaire after using the tool:
Once the students have used the tool, their user experience is evaluated in terms of their opinions for the contribution for the learning process.
This final phase is of vital importance, since through the assessment questionnaire of the use of Kahoot, students leave evidence of their opinion and feelings after having used this tool in two different periods, the first, before addressing the new contents to value the prior knowledge and the second, once the new contents have been exposed and worked on, to demonstrate and check their understanding.
In this way, through the assessment questionnaire of Kahoot, it is expected to be able to analyze different criteria such as, "I have increased my motivation", or as "I have fun learning", which can show the opinion and satisfaction of the students with the use of this tool.
Data Analysis
The analysis of the data obtained after the assessment of the items of the questionnaire has been quantitative based on a descriptive analysis. The average values of each item and the percentages of answers of each level (1 to 5), have been obtained distinguishing between Mathematics and Science subjects.
Results and Discussion
In global terms, the average level of the items of the questionnaire is 3.6 with a mean standard deviation of 0.098 that implies that, in general, students positively value the use of the tool, being the dispersion between the means of the values of each item very small. In Figure 1 we include the average values of the items of the questionnaire assessed by students of mathematics and Figure 2 by students of science. As it can be seen in Figure 1 , the items "I have fun while learning," "I have been able to selfevaluate my learning process" and "I think learning is more active and experiential" showed a higher percentage of students choosing level 5 (totally in agreement). The rest of the items have been mostly valued with level 4 (in agreement) with the exception of the items "I have worked more on my oral and written expression", "my creativity has increased" and "I had facility to access the materials" in which student responses showed an average of level 3. As can be seen in Figure 2 , science students have not valued the tool as much as the ones who have used it in mathematics. The only item that has obtained a higher percentage for level 5 was "I have more possibilities to work at my own pace". The highest percentages of level 4 were obtained in the items "I have been able to self-evaluate my learning process", "I have fun while learning", "I have improved my learning process" "I have been able to show what I have learned" and "I believe that learning is more active and experiential". On the other hand, students comment that they do not agree about having improved their oral or written expression and they do not consider that their creativity has increased.
In Figure 3 we include the comparison between the average values per item in both subjects. As it can be seen in Figure 1 , the items "I have fun while learning," "I have been able to self-evaluate my learning process" and "I think learning is more active and experiential" showed a higher percentage of students choosing level 5 (totally in agreement). The rest of the items have been mostly valued with level 4 (in agreement) with the exception of the items "I have worked more on my oral and written expression", "my creativity has increased" and "I had facility to access the materials" in which student responses showed an average of level 3.
As can be seen in Figure 2 , science students have not valued the tool as much as the ones who have used it in mathematics. The only item that has obtained a higher percentage for level 5 was "I have more possibilities to work at my own pace". The highest percentages of level 4 were obtained in the items "I have been able to self-evaluate my learning process", "I have fun while learning", "I have improved my learning process" "I have been able to show what I have learned" and "I believe that learning is more active and experiential". On the other hand, students comment that they do not agree about having improved their oral or written expression and they do not consider that their creativity has increased.
In Figure 3 we include the comparison between the average values per item in both subjects. As shown in Figure 3 , the average values obtained in each item are mostly similar for each subject. Now we describe the results distinguishing between the items in which the level of satisfaction has been high in both subjects, the ones in which it has been different and the ones in which it has been low in both subjects.
•
The items "My learning results have increased" and "My learning has been more autonomous" have very similar values for the subjects of both science and for mathematics, 3.6 and 3.7 respectively, which are also the same as the average global value (3.6). These values indicate that students of both subjects consider that the tool has helped them to increase their learning results, which have also been more autonomous. Something similar happens with the items "I think learning is more active and experimental", with values of 3.8 and 4, for Science and Mathematics respectively, "I see more possibilities to show what I have learned", with 3.7 and 3.8 respectively and "I have been able to self-evaluate my learning process", with 3.8 and 4.1. These results lead us to conclude that students appreciate the use of Kahoot in terms of the benefits for the learning process when they have taken the main role, while they have developed a reflective metacognition and have been able to self-assess.
Regarding the item "I had fun while learning", it can be seen that the students of mathematics have enjoyed using Kahoot more than science students since the average values are 4.3 and 3.6 As shown in Figure 3 , the average values obtained in each item are mostly similar for each subject. Now we describe the results distinguishing between the items in which the level of satisfaction has been high in both subjects, the ones in which it has been different and the ones in which it has been low in both subjects.
The items "My learning results have increased" and "My learning has been more autonomous" have very similar values for the subjects of both science and for mathematics, 3.6 and 3.7 respectively, which are also the same as the average global value (3.6) . These values indicate that students of both subjects consider that the tool has helped them to increase their learning results, which have also been more autonomous. Something similar happens with the items "I think learning is more active and experimental", with values of 3.8 and 4, for Science and Mathematics respectively, "I see more possibilities to show what I have learned", with 3.7 and 3.8 respectively and "I have been able to self-evaluate my learning process", with 3.8 and 4.1. These results lead us to conclude that students appreciate the use of Kahoot in terms of the benefits for the learning process when they have taken the main role, while they have developed a reflective metacognition and have been able to self-assess.
• Regarding the item "I had fun while learning", it can be seen that the students of mathematics have enjoyed using Kahoot more than science students since the average values are 4.3 and 3.6 respectively. The results obtained in the item "I have increased motivation", show that there also exists a difference between the students of science (3.1) and mathematics (3.8) in this area. However, the item "I have more possibilities to work at my own pace" has been better assessed by students of science that by the students of mathematics (3.8 and 3.5 respectively) These facts may be a consequence of the teaching of mathematics, which tends to use more traditionalist and less innovative methodologies that can have a negative impact on the student's motivation and the possibility to learn at their own pace, which means that the use of this type of tool can influence positively on it.
• According to the results of the item "I have worked more on my oral or written expression" (2.6 and 2.9 in science and mathematics respectively), we can say that in general students believe they have not used these skills much, although the score in Mathematics is higher. We believe this fact can be due to the idiosyncrasy of the mathematical concepts and definitions which are more abstract, so in some situations they did not spend as much time on their explanation as in their application. Something similar happens with the item "My creativity has increased", in which the average value for science is 2.6 and for mathematics is 3.1. Although in general terms, students consider that they have not used creativity much, the ones of Mathematics value this item better than the ones of Science. We believe this conclusion is an obvious one, since students did not have to create the questionnaire.
Conclusions
It is important to clarify that the main objective of this work was to analyze and compare the level of students´satisfaction, in terms of their opinions about how the use of Kahoot has helped them in their learning process, when used as a way to review the contents related to mathematics and science subjects. For this reason, we cannot make real conclusions about what the use of Kahoot has meant in the learning process of the students of the sample, due to the fact that we have just valued their perceptions.
To achieve this, a previous bibliographical review allowed us to establish the theoretical foundations on which the to base the use of ICT in the constructivist paradigm. This review allows us to corroborate the statements in references [30] [31] [32] about the direct relationship between the use of ICT and active and meaningful learning.
The results obtained, after the assessment, have been very positive. Globally, the students consider that they have been able to self-evaluate their learning process, which has been more active and experiential and they have had the possibility to better show what they have learnt, which is very interesting from the point of view of the metacognitive process.
There is a difference in the evaluation of the items when they are analyzed separately according to whether the tool has been used in science or mathematics classes. Math students had more fun and have felt more motivated with the tool than science students. This difference can be due to the idiosyncrasy of mathematical concepts, which are difficult to put in real contexts, which leads to students getting bored in class, so when a participatory classroom methodology is applied, the students value it more highly in terms of fun and motivation. Moreover, mathematic concepts do not require such rote learning as scientific concepts, so students could feel more motivated when answering the content questionnaire after the experience, as they could get better results.
There are two items that have not been developed from the point of view of students, which are the increase of creativity and the development of the capacity of oral and written expression. For this reason, at the prospective level, we propose some modifications of the use of the tool, for example to enable students to prepare the questions to be answered by the rest of the classmates, as a review.
The online questionnaires based on test questions, whose response is obtained almost instantaneously, allow a formative evaluation by the teacher, who can have information about the knowledge obtained by the student. In turn, and as indicated by Rodríguez-Fernández [46] , the game-like format on which questionnaires of this type are based, such as Kahoot, increases student motivation, thus generating an improvement in the process of teaching and learning.
As a conclusion we can say that the integration of mobile devices in the classroom, such as the smartphone, used by students on a daily basis, favors the teaching-learning process. In this way, an atmosphere is created in the classroom based on motivation and improvement in the acquisition of new contents, which always includes an adequate control system for the teacher and the characteristics of the group-class [49] . Finally, at a prospective level, an experimental study is proposed to be performed to be able to compare the academic results of a control group and an experimental group that uses the Kahoot tool and, in this way, to be able to assess what it means for their learning process. In addition, a comparative study between courses can be interesting in order to make a comparison, taking into account more cognitive aspects, as well as to apply the tool in more subjects and courses. On the other hand, it is proposed to make a comparison between the user experience of Kahoot and other tools such as Socrative or Edpuzzle.
